Introduction: Down syndrome (DS) of all genetic syndromes is the most common. In Hippotherapy, three-dimensional movements, provided by horse walking, awaken in the body of children with DS a large amount of sensory and neuromuscular stimuli, which directly interfere with overall development and the acquisition of motor skills. Objective: To analyze the effects of an Hippotherapy program on global motor coordination variables in individuals with DS of both genders and to compare individuals with the same syndrome who do not practice Hippotherapy. Methods: 41 individuals participated in the study, 20 of them practicing Hippotherapy (EG) and 21 who did not practice Hippotherapy (CG). The Körperkoordinations test für Kinder (KTK) test was used, consisting of four tasks: Balance on beams, Single-lever jump, Side-jump and Transfer on platform for analysis of motor coordination for individuals. Results: Comparing the groups,
Introduction
Today, in the world, every minute, 18 babies arem born with a disability, which means 9.8 million babies with disabilities per year. Down Syndrome (DS), in the area of genetic syndromes, is the one with the highest incidence, with 91% of the cases [1] . In Brazil, statistics on the frequency of deficiencies, temporary or permanent, are very scarce. The United Nations [2] estimates that in developing countries the incidence is at 15% of the population, and mental retardation accounts for most of this percentage [3] .
The last demographic census, conducted in 2010 by the Brazilian Institute of Geography and Statistics (IBGE) [4] , included research on the existence of permanent deficiencies: visual, auditory, motor, mental / intellectual. It was identified that 45,623,910 people, or 23.9%, reported some type of disability or disability and 2,617,025, or 1.4% of the total population, reported mental / intellectual disability. In the 2000 census, the IBGE found that about 24,600,256 people (14.5%) had some type of disability, with approximately 300 thousand of them with DS. This shows a significant increase in the number of people who declared some type of disability, and most of them are poor, poor, with low educational level, without information and without conditions to attend early stimulation clinics [1] .
The evolution of the treatment of DS has been undergoing a significant advance. Comparing the data available from the middle of the last century, it is possible to perceive the increase in the life expectancy of this population [5] . Based on the studies of Moreira and Gusmão [6] , DS is characterized by a variable degree of delay in mental and motor development. In the case of child development, it is observed that children with DS exhibit delay in the development of motor skills, indicating that this milestone appears at a different time when compared to children with normal development [7, 8] .
Dysfunctions in postural control are often described in children with DS and related to difficulties such o motor coordination, problems with sensory-motor integration or simply as awkward movements, which are thus considered by Polastri and Barela [7] and Webber, Virji -Babul and Lesperance [9] when individuals are slow to adapt to the changing task and conditions of the environment or are less able to make anticipatory postural adjustments.
Studies by Coutinho [10] and Escribá [11] show that the population with DS is susceptible to a variety of musculoskeletal problems, including major neurological sequelae, leading to a considerable reduction of tasks, such as those involving slides, jumps, coordination and postural control.
According to Gorla et al. [12] , global motor coordination is a fundamental component for the development of children, there is a growing interest in their role in motor control during human development, especially in periods of growth, and defines the global motor coordination the basic motor conducts, important in the acquisition of numerous abilities in the development of the people with special needs, highlighting the minimization of the difficulties in the accomplishment of the activities of daily life and acquisition of motor skills, to enable the individual with deficiency to insert himself / and to be recognized in their capacities.
As a possible solution, Hippotherapy is an interdisciplinary therapeutic and educational method, with a notable presence in the health, education and riding fields, which uses the horse, in order to stimulate the biopsychosocial development of people with disabilities or special needs [13, 14] . Several authors affirm that the horse, used as a kinesiotherapeutic instrument in the care of people with physical disabilities, offers a motor enhancement of body alignment, to control global synergies in addition to providing a static and dynamic balance increase [15 -20] .
According to the study by Herrero et al. [21] , the objectives of Hippotherapy are, among others, to improve balance, stimulate muscular strength and develop fine motor coordination. The inability to maintain the quality of posture and movement, as presented by people with DS, is reflected on the trunk, altering the harmony of the mechanics of breathing, modifying the chest and abdominal pressures. Assisted motor evolution balances the chest and abdomen, maintaining a balance between these two cavities and thus adjusting lung capacity and volumes.
However, it is still necessary to identify the kinesiotherapeutic effects of Hippotherapy in the motor coordination of subjects with Down Syndrome. With this, the present research aims to verify this effect in an Hippotherapy program in global motor coordination in subjects with DS in both genders aged between six and 14 years, when comapred with subjects with DS that did not practice Hippotherapy.
Methods
It was an observational, analytical, cross-sectional study with a population of individuals with DS, in the Federal District, between the ages of six and 14, of both genders and who practice or not. The study period was from October 2011 to March 2012. The present study was approved by the Research Ethics Committee of the Faculty of Health Sciences, University of Brasilia, according to resolutions 196/96, presenting as protocol 004/2011.
A convenience sample was used, where the researchers previously visited the institutions that worked with individuals with DS, both those who had the Hippotherapy program and those who did not. After presenting the project to those responsible for the institutions, a group of individuals eligible for this study were selected: individuals with DS, aged between seven and 13 years old, composing the study groups (Group of Equine Therapy and Control Group).
The inclusion criteria of the subjects in the research were: To present medical diagnosis of Down Syndrome; Present age between six and 14 years; submit a previous medical evaluation authorizing him to practice Hippotherapy; not make use of medication that affects the research; the individuals who practiced Hippotherapy should have performed the activity for at least three months; Interest in participating in the study, demonstrated by the patient and the person in charge; signing of the Informed Consent Form (ICF) by the person in charge; signature of the Term of Institutional Science by the co-participating institutions. The exclusion criteria were: To present cognitive impairment that does not understand the necessary instructions for data collection; have osteoarticular and / or neuromuscular disorders, cardiopathies or serious pulmonary diseases that prevent motor coordination tests; refusal of parents or guardians who do not agree to participate in the study; and, for the control group, had not previously practiced Hippotherapy.
The individuals with DS who performed the activity of Equoterapia were accompanied by the National Association of Equine Therapy -ANDE / BRASIL, in the city of Brasília in the Federal District and in the Cavalo Solidário Institute, based in Brasilia and in Ceilândia, which also follows the concept of treatment of ANDE / BRAZIL.
To obtain the subjects who did not practice Hippotherapy (GC), individuals were selected who attended the following philanthropic institutions of the Federal District: Association of Mothers, Parents, Friends and Exceptional Rehabilitators -AMPARE-DF and Instituto Ápice Down -Brasília.
In relation to the activities in common to the groups, it was reported based on an anamnesis form, which in the institutions related to each group, the children had physiotherapeutic followup, participated in occupational therapies, follow-up with speech therapists, Physical Education classes and besides the pedagogical accompaniment, with psychologist and physician.
They were selected, first, through the records of the institutions and annotated the telephone contacts of the parents of 45 individuals. From the contact with those responsible, the research objectives and the procedures to be carried out were oriented. The 45 agreed and their legal guardians signed the TCLE.
The motor coordination test -Koperkoordination Test furKinder (KTK) proposed by Kiphard and Schilling [22] was then applied, with the presence of a psychologist, who voluntarily participated in the research, in order to analyze whether the included individuals were comprehending the guidelines for carrying out the activities, and for those who have difficulties, how could they be guided in the best way. After this analysis, it was decided to exclude four individuals, who even after the explanations, did not understand the tasks of the test. To record KTK test data, a self-administered questionnaire was used and all subjects were evaluated by the same investigator to reduce possible procedural errors among the samples [22] .
The [12] . The tasks proposed by the KTK Test were organized in the form of circuits, as suggested by Ribeiro [23] and performed with one individual at a time.
After data collection, data on global motor coordination were tabulated to perform the statistical studies according to each objective and hypothesis. Aiming at this objective, graphs were also presented, as well as tables with descriptive measures (mean, maximum, minimum, variation and standard deviation) suitable for quantitative variables [24] .
The Kolmogorov-Smirnov test was used to evaluate the normality of the data distribution. We used an inferential statistic from the Levene test to verify the homoscedasticity of the variables, evaluating the equality or non-variances between the variables of the groups. The t-test for independent samples was applied (or equivalent non-parametric test for non-normal distribution), because in the two experimental conditions the same participants were not used, as well as to verify the correlation in relation to the time of practice of equotherapy and the age and motor coordination, we chose to use the Pearson test. Descriptive analysis and statistical tests were performed in the statistical package Statistical Package for Social Sciences (SPSS 20.0), adopting the level of significance p < 0.05. 
Results
Initially, the tests were selected and applied in 41 individuals, divided into two groups: 20 individuals (11 boys and 9 girls) who practiced Hippotherapy (Experimental Group -EG), and 21 individuals (12 boys and 9 girls) (Control Group -CG).
After the normality distribution test (p > 0.05 for all variables) and homoscedasticity (p > 0.05), the test was used and it was observed that there were no significant differences between the genders (Male and Female) in all (MQ1/p = 0.29, MQ2/p = 0.83, MQ3/p = 0.59, MQ4/p = 0.31 and MQTotal/p = 0.68). It can be seen in Figure 1 that the gross values (GV) of the variable MQ1 of EG (mean of 84.60 ± 2.54), are higher when compared to the CG (mean of 80.53 ± 2.39). The MQ2 task also presented a numerical difference between the means (87 ± 4.13 for EG and 79 ± 4.5 for CG). However, in both cases there were no statistical differences between EG and CG (p = 0.25 for MQ1, and p = 0.18 for MQ2).
In Figure 2 , the results of the MQ3 and MQ4 tasks that present the average of the gross values of the EG, Table 1 shows the motor coordination results, through the KTK test, individually separating the Motor Quotient (MQ) values of each task involving the test: MQ1 -equilibrium trajectory task; MQ2 -Single-lever jump task; MQ3 -Side jump task and MQ4 -Transfer task on the platform.
In addition to the significant difference for the Total MQ variable, table 01 also shows that the MQ3 variable has a significant difference. With p-value < 0.001, he / she understands that the hypothesis in which the means between the control group and the experimental group are equal, are rejected. It is evident that the individuals with SD of the group that practices Hippotherapy (HG) presented better in all the tasks of the KTK test, since the motor quotient of the tasks was greater for this group, although only the task of transfer on platform and the total motor coordination showed significant difference with p < 0.001. Figure 5 shows the correlations of the variables MQ2, MQ3 and Total MQ, respectively, with the age that the individual practices Hipppotherapy. 
Discussion
It was observed, in the present study, that for both genders the mean values of the tasks performed by the Hippotherapy group were superior when compared to the individuals of the control group. These data show that individuals who practice Hippotherapy perform better in tests that involve balance, laterality, energy, strength and speed when compared to individuals with the same syndrome who do not perform Hippotherapy.
Analyzing the tasks individually, in the Balance Beam (MQ1), Santos [15] evaluated the association of Hippotherapy in the balance of individuals with DS and concluded that the subjects of Hippotherapy obtained a better result of balance in the rear compared to non-practitioners.
Likewise, Silva and Ferreira [26] , also evaluating motor coordination in children with DS who participated in motor intervention using Physical Education classes, evaluated by KTK, show that in single-jumping (MQ2) and lateral jumping tasks (MQ3) the children presented progress in the development confirming with improvement of the acquired quality of the task after the intervention. Specifically for the MQ2 task, the authors found a statistically significant difference, since 78% of the children showed considerable progress. As for the MQ3 task, they show the evolution of the majority of subjects after the application of the program of activities, in relation to lateral jumps, also statistically significant results. This demonstrates that motor stimulation, whether with Hippotherapy or other modalities, promotes gain in motor coordination in children with DS.
Previous studies indicate that chromosomal diseases, especially trisomies, have a high prevalence of heart disease in all age groups [27, 28] . These statements may explain the low levels found in some KTK tasks, especially those involving jumps, in which individuals were tired quickly, since the need to jump as fast as possible.
The balance of DS patients is also altered, since the cerebellum and the vestibular apparatus, extremely important in maintaining balance and static posture, are immature in this population [29] . According to Mauerberg-Decastro [30] advocates that mental deficiency affects sensory integration, accumulating deficits of primitive reflexes appearing with changes of muscle tone or postural underadaptation, causing problems in their dynamic balance and exploration of space. Many children with Down Syndrome can not maintain their balance on just one foot for more than two seconds [31] .
Varela [32] , analyzing individuals with SD by KTK, showed that the younger individuals performed better in the rear balance test, as found in the present study in which the younger individuals of the EG had better results in this task. Horse movement is a favoring element of postural alignment and balance reactions, stimulating and increasing muscle contraction and postural control. Mounted on the horse, the individual receives neuromotor stimuli from the animal's back that require muscular adjustments of the trunk, promoting the control of muscular activity and maintenance of the most adequate postural alignment [33] .
The present study showed that horse therapy has great influence on the variables of motor coordination and respiratory muscle strength in individuals with DS. Moreover, it also shows that the time individuals who perform Hippotherapy have a strong correlation with most of the tasks of the KTK test, having significant results for the correlation of time with the tasks of MQ1 -Balance beam task; MQ2 -Single-Skip Jump Task; MQ3 -Lateral jump task and Total MQ -Total Motor Coordination, stating that the longer the individual practices the better the results of the tasks in these tasks and the total motor coordination.
Sanches and Vasconcelos [34] , in order to verify the effect of Hippotherapy in the balance and motor coordination for patients with neurological dysfunction, submitted to 18 sessions of Equoterapia (1x / week) and concluded that Hippotherapy significantly improved the balance and motor coordination.
Pereira and Leandro [35] corroborate our work, stating that they verified the benefits of Hippotherapy in the main delays of motor development with patients with DS submitted to the treatment protocol with exercises for balance, motor coordination and muscle strength. The results indicated improvements in static and dynamic balance, motor coordination and muscle strength.
Varela [32] researching individuals with DS of both sexes, separated into two groups (practitioners and non-practitioners of physical activity), using KTK for analysis of motor coordination, observed that female subjects practicing physical activity presented better results in all tests when compared to individuals not practicing physical activity of the same sex. In this study, no significant differences were observed in the comparison between sexes, thus showing that sex may not be a factor modulating the motor coordination gain in children with DS who practice equine therapy.
Although not significant in the present study, the male gender of the Equootherapy group presented better results in the task of balance beam (MQ1), in which the mean of the boys in this group was 87.09 and for the girls 81.5, and in the lateral jumps (MQ3) with a mean of 116.18 for boys and 111.56 for girls. These data diverge from the work of Pazin and Martins [36] who, analyzing a population with mental deficiency in motor performance tests, showed that the male gender was superior to the female, except for flexibility and balance. Like Brito [37] , who analyzed the motor coordination in children with DS, evaluated the influence of capoeira practice in this population and observed superior results for males in all tests.
This study presented total MQ, representing the overall motor coordination of the EG, with results of the superior female gender, although without significant difference. Teles [38] , who evaluated the effect of a motor activity program to develop motor coordination of individuals and non-DS patients, concluded that female subjects had better results in motor coordination. The same result was found by Maia [39] who carried out a research with DS patients, aiming to verify the influence on the number of weekly sessions of physical activity in the level of motor coordination. It concluded that the female population obtained better results, although without significant difference, in the majority of the coordinated capacities evaluated.
Disagreeing with this study, Collet et al. [40] analyzed the motor coordination in normal children, from eight to 14 years with the KTK method. They observed that male children presented better levels of motor coordination than female. As well as Pelozin et al. [41] in a similar study with children between nine and 11 years, with the same results. The authors also analyzed the performance or suppression of extraclass sports practice, but did not perform the association between this variable and motor coordination.
In a classification according to the values proposed by the authors of the KTK test [41] , it is verified for the EG that 55% of the 11 boys had normal motor coordination and 45% had good motor coordination and, of the nine girls, 56 % had normal motor coordination, 33% had good motor coordination, and 11% had good motor coordination. In the CG, of the 12 boys, 92% had normal motor coordination and 8% had good motor coordination, with 86% showing normal motor coordination and 14 % good motor coordination.
Lopes et al. [42] in a study with Portuguese children, said to be normal at 6 and 7 years of age, analyzed motor coordination and physical activity using KTK. He observed that 47.6% of the individuals had a normal motor coordination (no one had good or high coordination), which means that the majority (52.4%) had coordinative insufficiency and coordination disorders. The authors report that these results are in line with other studies, due to the very low results of motor coordination. This fact can be explained, not by the lack of physical activity of these children (in terms of quantity), since all the children in this study did, on average, at least 60 min / day of physical activity; but probably because of the lack of quality of the psychomotor stimuli.
Our study, contrary to the aforementioned author, showed that seven-year-olds, the same age as the study, were the ones that presented better motor coordination of the groups. Still, the individuals of this age of EG presented better results than those of the CG, thus reinforcing the quality of the stimuli created by Hippotherapy.
It is understood that these data becomes relevant for evaluating children with DS and practice of Hippotherapyy o motor stimulus. However, it should be noted that one of the limitations of this study is that it does not present an experimental study with control of the intervening variables, such as not having the information of motor coordination before the same begin the practice of Hippotherapy, but as a comparative study of practicing groups and non-practitioners of Hippotherapy can identify significant differences leading to understand that the realization of experimental studies can present relevant results and that equine therapy should be stimulated in children with DS, promoting a greater incentive by specialized institutions such as public policies.
Conclusion
Considering the research developed, it can be inferred that the effects of an Hippotherapy program positively influence the global motor coordination in individuals with DS, in both genders with ages between seven and 13 years, when compared to individuals with DS who do not practice Hippotherapy.
Based on the results, it was possible to verify that: i) in all KTK tests the results were better in individuals with Down Syndrome who practiced Hippotherapy than those who did not. However, only in the lateral jump task there was a significant difference (p < 0.05); ii) the group that practiced Hippotherapy had significantly greater overall motor coordination (Total MQ) than the group that did not practice (p < 0.05); iii) in the tasks with the balance beam, single jump and lateral jump, besides the global motor coordination, obtained a strong relation with the time of execution of Hippotherapy, that is, the longer the practice time the better the results; iv) individuals with lower age present the best results regarding global motor coordination; v) overall motor coordination in the EG was better in girls than in boys, with no statistical difference; vi) no individual in the study had any disturbance or insufficiency in the overall motor coordination, but 5% of the EG had high motor coordination, a fact that did not occur in the CG.
Although the time and number of sessions required by Hippotherapy for motor coordination responses have not yet been reported in the literature, it is concluded that the longer the activity, the better the overall motor coordination.
